The nigrotectal projection and tectospinal neurons in the rat. A light and electron microscopic study demonstrating a monosynaptic nigral input to identified tectospinal neurons.
In order to investigate the nigro-tecto-spinal pathway in the rat, the pattern of termination of nigrotectal fibres and the distribution of tectospinal neurons have been investigated in a light and electron microscopic study of the superior colliculus. In addition, the pattern of termination of nigrotectal fibres was compared to the pattern of acetylcholinesterase staining. The light microscopic studies showed that the nigrotectal fibres, which had been identified by anterograde transport of horseradish peroxidase from the substantia nigra, terminated in a distinctive clustered pattern throughout the rostrocaudal extent of the stratum griseum intermedium, stratum album intermedium and adjacent dorsal portion of the stratum griseum profundum of the ipsilateral superior colliculus. The clusters of nigrotectal terminals formed a series of branching, interconnected longitudinal columns which largely corresponded with the pattern of acetylcholinesterase staining. The tectospinal neurons, which had been identified by retrograde transport of horseradish peroxidase from the spinal cord, had mainly large-sized somata, were stellate in shape with multiple long dendrites, and formed variable-sized clusters of 4-15 neurons within lateral regions of the ventral stratum album intermedium and dorsal stratum griseum profundum. In experiments where both the nigrotectal terminals and the tectospinal neurons were labelled by the transport of horseradish peroxidase, the clusters of tectospinal neurons largely corresponded with the regions of densest nigrotectal fibre termination in the lateral regions of the superior colliculus. In addition, a small contralateral nigrotectal projection was localized in the rostrolateral region of the superior colliculus where the crossed fibres terminated in a clustered pattern in alignment with clusters of tectospinal neurons in this region. Electron microscopic examination of the superior colliculus following ibotenic acid lesions in the substantia nigra and horseradish peroxidase injections in the spinal cord showed multiple degenerating nigrotectal boutons in synaptic contact with the soma and the mainstem and secondary dendrites of labelled tectospinal neurons in the lateral regions of the stratum album intermedium and stratum griseum profundum of the superior colliculus. The majority of the degenerating nigrotectal boutons showed electron-lucent degenerative changes and were in axodendritic contact. All of the identified nigrotectal synapses were of the symmetrical type.(ABSTRACT TRUNCATED AT 400 WORDS)